Expressions for the diffusion coefficient of ions in gas mixtures are obtained from momentum-transfer theory, and are given in terms of the diffu- 
I. INTRODUCTION
The diffusion coefficients of ions in gases are proportional to their j mobilities at low electric field strengths, but at high fields the proportionality breaks down and the diffusion coefficients usually increase more rapidly than the mobilities.
Moreover, the diffusion coefficient becomes anisotropic at high fields, the rates of diffusion parallel and perpendicular to the field direction being different. The purpose of this paper is to find an expression for the composition dependence of ion diffusion coefficients in gas mixtures at arbitrary field strengths, in terms of the diffusion coefficients in the pure component gases. Although no data at present exist, measurements in mixtures introduce no new experimental difficulties, and the present work predicts interesting effects.
Since we seek only a composition dependence, we can use a simple momentumtransfer method, used previously for finding the composition dependence of the 2 ion mobility.
As a side result we make explicit a hidden assumption in the previous work, namely that the dependence of the momentum-transfer cross section on the drift velocity itself could be ignored. This has a distinct effect on the deviations from Blanc's law predicted for high fields.
At low fields, the analogue of Blanc's law for ion mobilities holds to first order in the Chapman-Enskog approximation, are mole fractions, and the D. are the diffusion coefficients of the ion in the pure component gases at a number density the same as the total number density of the mixture. Higher Chapman-Enskog approximations yield only positive 3 deviations from Blanc's law, but these are usually small. At high fields we -3-find that appreciable deviations from this linear rule can occur, and that the deviations are sensitive to the form of the ion-neutral interaction. "
II. .MOMENTUM-TRANSFER THEORY
The basic idea in a momentum-transfer calculation is that the momentum given to the ions by external forces must be balanced by the momentum the ions transfer to the neutral molecules by collisions, since the ions are not accelerated on the average. For mobility, the external force is obviously supplied by the electric field. For diffusion, the external force is regarded as coming from the gradient of partial pressure of the diffusing' species.
Wannier ' has shown that the drift and diffusive motions are separable, in the sense that the diffusion is simply superposed on the net drift velocity.
Thus the momentum transferred per unit volume in the field direction (along 2 4 the z-axis) for ions in a single gas is ' where now the average \ / . is not the same as the corresponding average in Eq. (6), because the ion velocity distributions are different in the pure gas and in the mixture. From here on the notation \ / . means an average taken in the pure gas j, whereas \ / means an average taken in the mixture.
Combining Eqs. (6) and (8), we obtain X 4 < V^< X V v^>>
• . 
III. EVALUATION OF AVERAGES
To evaluate the ratios of averages appearing in Eqs. (9) and (10), we make three approximations. We first assume that the averages can be decom- \V/ " \rV '
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It is easy to show that 
Equations (15) and (16) 
-4/n.
• (20) where the A (n.) are pure numbers that have been evaluated by numerical 7 8 integration. ' The averages in Eqs. (9) 
For a binary gas mixture the fractional deviation of D from Blanc's law can be written in terms of three dimensionless ratios, 
